F-actin dynamics control segregation of the TCR signaling cascade to clustered lipid rafts.
Following ligand binding the TCR segregates to plasma membrane microdomains, termed lipid rafts, characterized by a highly ordered lipid structure favoring partitioning of glycosyl phosphatidyl inositol-linked costimulatory receptors and acylated signaling molecules. Here we show that the inducible association of the TCR and key signaling proteins with lipid rafts is dependent on the actin cytoskeleton through a mechanism involving raft coalescence. Although lipid rafts are required for full activation of the TCR-dependent tyrosine phosphorylation cascade and sustained signaling, triggering of TCR-proximal events, including Fyn activation and a first wave of Vav phosphorylation, is independent of lipid rafts, while a second wave of raft-dependent Vav phosphorylation occurs after raft coalescence, as also supported by the finding that Vav is phosphorylated in response to lipid raft clustering by GM1 aggregation. The constitutive association found between Vav and the CD3zeta chain suggests a model whereby the TCR-associated signaling machinery initiates raft aggregation by promoting F-actin reorganization, which permits full activation of the tyrosine phosphorylation cascade, further reorganization of the actin cytoskeleton and sustained signaling, leading to cell activation.